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(54) Forming absorbent tissue paper 
product* with fine mesh fabric* 

(57) A wct-iBid, dry croped. bulky, 
absorbent tissue paper web of 



desirable softness and amoothnosa 
characteristics la produced u\HI*ing o 
vary fine mash transfer and Imprinting 
fabric. The wet-laid wab Is formed and 
through-dried In the absence of 
significant pressure to a consistency 
of from 40% to 90% and then carried 
on a fabric having between 4900 to 
8 1 00 openings per square Inch to a 
creplng cylinder. The tine pattern of 
the fabric Is Impressed into the web 
and the sheet Is dried and crepod. The 
tlsoue paper may be made using the 
apparatus shown. A two-ply product 
msy be made using a no*2lo headbox 
provided with a central divider. 
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FormlnjSent tissue paper product, with fine mesh fabric. 

5 Craped tissue paper product, for sa "'"^^ These b^X^'ed flowing en aqueous slurry 

7 TT£21ttt U ?tt St^KffS*. rnechine 9 rem ovina w Mer 
of wood pulp fibres onto a wire wen as a r h f d web from , he w i re , and further drying 

from the slurry to an extent which permits nroMinfjir e o substantially 

*. wsb bv ^?;S;a^J!^ *«•»» h *"°° en bond8 1 ° 

development of absorboncy. softness and bulk In ' *• *«l prod^ anh8nM(J 1 g 

absorbency. bulk and softness char* cterfstl " ^ jrfl™9 f duction „ h customary to drein water 
bonding occurs In manufacture. In th .most : usual matnot p ^ ^ ^ ^ 

from Iho aqueous Slurry on th 8 Papermaklng wire ^w.th the aid ir>crBas9d |„ consistency by 

The slurry, which Initially may be ,0.3% fibre by ^^"^^"X'^i scion, while 20 
20 such action, to a %££2Xm web consistency, tends ,o pack th. 

abaortant product with a high strength. ^"^CS have .TaaS w j n Grange of 2 5 
25 Tissue wab sheet, in eccor^ ^&«^£SZ££S> oJcupyfng between about 20 

r^S^^ - d > r ion - • * - 30 

,h6 ^ pre^t SaJMiS ^»tr*^?S fine mesh fabric will Impart to a tissue 
*wZ5^^«*^ I" *• ™ge of about 40% to 90%. a s.gnlf can. Imprint to cause fibre 
40 bon^g which, overall, give, satisfactory strength so that the product Is 40 

application., a smooth surface, ab.orbancy end a high 

the stISa of wat fo m pBP , r web of wood pulp fibraa In the substantia, absence o Pmssur. w 
minimize Interflbr* bonding through-drying the form.d unpressed web to a fibre consistency In the 
™SS££S5& about 80 % 9 canVlng e . h e so through^r.ad web on en ^^^ n ^' 
fabric having between ebout 4900 to 8100 openings per square Inch and Imprinting Hie knuckle _pettem 
BO of the fabric Into the web to provide bonded ronea and bulked unbonded tones ; between ^ bonded 60 
zona, while continuing drying of the wab. and craping the bonded web to provide a wab of at least 
about 70 crepes per inch and having a high degree of smoothness. ,;„„;«,„„. 
4 The extent to which the web Is through^Jrled. that la. subjected to drying w,th » u "'8^' c ""' 

mechanical pressure before application to The creplng drum. Is dependent to some degre upon the 
Kfi Scterlstlcs desired In the final product. Roll products of high bulk such as bathroom t.e.ue are 55 
66 characteristics o.s on .,!,„„, AGV% gn% conaietency range before being applied to the 

' SSSSiSS' "^ISKSSSS SS5. JK5 smoothness and strength ara usua.fy 

con Sted ?o be "he dominating characteristics may suitably be through-dried « thrower or m, ddle 
level of the consistency range and they will give a finer d.greo of crepe end »™? ,hn »~ n * W * * - 0 

60 mav Similarly be provided to emphasize the characteristics of amoothness In preference to bulk, and this 60 
will determine the degree to which the web is through-dried. ,,. nA ... thB rirver u ,. nn , 

Tha mnist web that 1. at 40% to 90% fibre consistency, may be adhered to the dryer using a 
po .yeier f™ c ^f abouf 70 or more meshes per inch and suitably of a f ourshed twill weave fabric Such 
a fabTc has a filament orthr.ed pattern In which the warp pas.as through th. shute strands In a three- 
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under and one-over pattern providing long chute knuckle, which lie against the web. Other weavee, 
however, may be a mployed. , ki . o 

The web product of this invention may be produced In a basis weight uaeful as a single ply but e 

sheet product of two webs Is more usuel. : 
6 The Invention provides a tissue web of enhanced softness while get providing a web of good bulk 6 

and absorbency characteristics. 

The Invention will now ba further described with reference to the accompanying drawings 

Whef Rgure 1 la a schematic Illustration of a papermeklng machine useful for the production of creped ^ 
10 tissue waba in accordance with the Invention; 

Rqure 2a Is en enlarged and schematic illustration of an uncropod product form ad on the 
papermaklng machine of Figure 1 employing a fabric of about 5616 openings par square Inch 178x72 
meahl ae the printing end impression fabric; 

Figure 2b Is a view similar to that of Figure 2a but of a crepad product; 
1 6 Figure 2c Is o view of a printing and Impression fabric of about 56 1 6 openings per aquore (ncn 1 5 

(78x72 meshl employed to produce the product of Rgure 2b; 

Figure 2d la e view similar to that of Figure 2c but of a printlnQ and impression fabric of about 775 

openings per square Inch 13 1 x26 mesh): 

Figure 2e Is e view similar to that of Figure 2b but with a fabric of Figure 2d; 
20 Figure 3 la a perspective view of a two-ply tissue product employing the tissues of Rgure 2e but 20 

each with a alnB wave arrangement; — 

Figure 4 la a perspective view of a two-ply tissue product employing the tissues of Rgure 2e bin 
each embossed with a peg-on-peg arrangement; ■ 

Figure 5 Is a schematic Illustration of another arrangement of a pepermaklng machine adapted to ^ 

25 provide e multilayer web; u . . 

Rgure 6 Is an enlarged and schematic Illustration of e two-ply product in accordance with the 
Invention In which each ply Is formed on a pepermaklng machine having a divided Inlet as *°wnln 
Rgure 5 end with a printing and impression fabric of about S616 openings per square Inch (78x72 

mesh) as In Figure 2a; , . m . on 

30 Figure 7 is en enlarged and schematic Illustration of e two-ply product similar to that of the prior 3d 

art but formed with a printing end Impression fabric of ebout 1200 openings P bt square Inch (40x30 
mesh) 

Referring Initially to Rgure 1. the papermekJng machine la gener H lly known except for the nature 
of the fabric In the transfer section and Its relation to the through^rylng and creping roll sections. 

36 The papermaklng machine In the forming section comprises a loop of a forming fabrlo or wire 1 3b 

which Is trained ebout a plurality of rolls 2. 3. 4, 6, 6, 7, and B.The fabric 1 Is a conventional paper web 
drainage wire or fabric used in Fourdrlnlor mochlnee and the strands may be of either metal or synthetic 
fibre msterlel.The roll 8 la somewhat larger in diameter than the other mentioned rolls and serves as a 
slice roll. The roll 7 which has its centre In vertical alignment with the roll 8 serves as a breast roll and 

40 the rolls 7 B define a forming zone 9 Into which stock la dlocherged for sheet formation. The rolls 2* 3, 40 
4 5 and 6 are turning rolls. Roll 6 aleo functions as a guide roll having one end fUed and tho other 
movable and any suitable apparatus (not shown) may be connected with the movable end of the roll so 
that the roll functions to cause the fabric 1 to track. Roll 1 may be suitably equipped to be movable to 
provide for maintaining Bdequate tension In the forming fabric. One or more of the rolls such es slice roll 

46 7 or couch roll 2 may be driven for the purpose of driving the fabric 1 . Any suitable doctors and water . 45 
showers may be used In connection with the forming fabric In Its travel to maintain the fabric clean as Is 

well known In the art. t i , 

The de watering section of the machine Includes a drainage fabric 10 disposed about 8 plurality of 

rolls identified at 1 1 . 1 2. 1 3 and 1 4. Also, the fabric 1 0 passes around roll 8 end. whh the fabric 1 . 
60 constitutes the forming zone 8. the febrlc 1 lying outside the fabric 10. 50 
The roll 1 2 Is a conventional stretch roll having both ends simultaneously adjustably moveable by 

mechanism (not ahown) for maintaining the loop of fabric 10 tensloned about the plurality of rolls 

supporting the fabric. Roll 1 3 Is a conventional guide roll for melntelnlng fabric 1 0 in a predetermined 

55 P8th Roll 14 la somewhat larger than the remaining rolls 1 1 and la positioned doaely between suction 66 
or vacuum box 1 6 and a plurality of vacuum boxes 1 6 which Immediately precede the zone of formed 
wab transfer. The plurality of rolls 1 1 servo as supporting and turning roils. 

A heedbo* Indicated at 1 7 provides for directing the usual aqueous pulp furnish to the forming 

zone 9 between the fabrics. _ %A AfS 

60 The numeral 18 designates a vacuum pickup shoe bearing the Inside of a through-drying fabric 19. 60 

The fabric 1 9 la suitably a relatively open polyester fabric which passes over a plurality of email 
supporting rolls 20 as Indicated end over a first open honeycomb through-drying roll 21 . a large guide 
roll 22 and a second open honeycomb through-drying roll 23. The through-drying section Is itself 
designated generally by the numeral 24 end Includes hoods 25. 26 over the through-drying rolls 21 . 23 
65 respectively, fn this arrangement heated air supplied by the hoods Is directed through the through- 66 
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drying fabric on the rolls 2 1.23 and le exhausted through outloic 2 18^36. 

The throuoh-drvino section 24 Is followed by a uenafar sactlon. Th.a eectlon Includes a carrying 
and J P InX transfTfebHc 27 of relatively fine mesh. The fabric is suitably of single f.larnent structure 
having a mash In the range of about 70 to about 96 meshes per Inch. The fine mesh fabric 27 Is 

6 sorted by a plurality of carrying rolls 2B. vacuum pickup roll 29. vacuum couch roll 30 end press roll 6 
tPnZ^m** al« includes fabric 32 ! .upport.. I by a plurality of urn* .rolls ' »^ jho an 
ulpper run 34 which lies along the lower run 36 of febrlc 27. At least one of he tum.ng rolls 33 is 
adapted as e take-up roll In conventional fashion. Another roll 33 Is preferably equipped to aid tracking 
of the fabric and one of the rolls 33 eultably Is a drive roll. 

10 The roll 31 presses the combination of the fabric 27 end any web carried thereon to the creping 10 

drum or Yankee dryer 36.Thls drum 38 Is steam heated and serves to dry a web paaelng over it as the 
wab approaches the creplng blade 37. Adherence of a web to the dryer Is attained usually with the eld 
of en adhesive which may be epplled either to the wab as It passes to drum 36. or It may be applied to 
tha drum Itself bv a spray head shown at 38. , , , . _ 

1 5 iZ drJerieciSi Is followed by the reel section 40 which Include rolls 41 . 42. tha reeled mater..! 1 5 

b8lng £Thrie^oni tha apparatus of Figure 1 a web 44 formed in the zone 9 Is dewetered at 
Indicated by movement of withdrawn water to receiver 46. The web has e fibre consistency of about 
B 10% ee it leaves roll 6 and parts from the fabric 1 . Dewatering further occure at rolls 1 1 as web 44 

20 Is carried by the fabric 1 0 on Its underside. Further de-watering, without significant pressure but some 20 
minor fibre bonding due to web shrinkage upon water withdrawal, occure at w » u ™ " »^ t 6 ' 
The web at a consistency of about 30-^5% Is transferred to through-drying web 19 which carries It 
over rolls 2 1 , 22 and 23, drying the web to a consistency In the range of 40-30% The relatively fin e 
mesh fabric 27 accepts the through-dried web at roll 29 and the web Is transported between fabrlce 27 

26 end 32 to the Inlet to the Yankee dryer at press roll 31. 

" Adhesive Is usually applied to the dryer through spray hoad 38 to control the degree of adherence 
of the web to the dryer. The application of the adhesive may be to the web rtsolf or to both the web and 
dryer but commonly, application to the dryer Is preferred. The control of the creplng action by 
controlling the sheet adhesion to the dryer Is a well-known art. In soma cases the web applied to the 

30 dryer may Itself have sufficient tack that no adhesive is necessary and. In soma cases, a re ease agent is ju 
employed to decrease adhesion and to aid maintaining the dryer surface clean ol fibre, resin and the 
like Adhealves which serve the purpose of control of the web adherence Include animal B lue. water 
soluble polymeric materials, water dlaperslble resins such as polyvinyl alcohol, polyvinyl acetate end 
vinyl acetate ethylene copolymers, vinyl resins In organic solvents, starches, plastlsols indthi like. 

36 A product of the machine operation of Figure 1 Is illustrated In Figure 2a. The web 44 has a series 3b 

of com pressed zones 44o corresponding to the knuckle* of the fine mesh fabric 2 7 and bulky zones 44b 
bordering the compressed zones. The fine crepe structure of the product Is Indicated at 44c in Figure 2b, 
The fabric itself is indicated at 27 In Figure 2c. The Illustration In Figure 2d is of a fabric 46 of the prior 
an having a mesh of about 31 x26 1775 openings per square Inch) and Figure 2e Illustrates a product 

40 47 formed with the febrlc of Figure 2d. # 

Figure 3 Illustrates a two-ply product formed by bringing together two piles of the tissue wobe 44 
of Figure 2 In accordance with U.S. Patent 3.866.205. the subject matter of which is Incorporated 
herein by reference. In Figure 3 the sheet generally designated by the numeral 48 Is embossed in each 
web end crossing peeks 49. 60 of the embossments are secured together by an adhesive 5 1 epplled to 

46 one of the embossed web6. * L , . a a 

Fioure 4 Illustrates a two-ply product formed by bringing together two piles of the tissue webs 44 
of Figure 2 In a peg-on-peg type embossment In a manner known to tho art. In this arrangement each 
emboosed web has protuberanceo 53 end bordering zonae 64 with the webs mating on the pro- 
tuberances end held together by sdhe«lva 65. The fine crepe structure of each web Is designated at 5B. 

SO A multi-layer web may be produced utilizing the pepermaklng machine of Figure 5. In thle Instance 50 

the general nature of the equipment and its mounting are similar to that doscribed In connactlon with 
Figure 1 except that s divided Inlet Is employed and the same fabric carries the formed web through the 
through-dryer to the Yankee for web imprinting, and the machine operates at a somewhat lower speed. 
As Illustrated, inlet 60 has a divider 61 so arranged as to permit the supplying of one furnish through 

56 chamber 62 and another through 63 so that layering of the furnishes is accomplished as the stocks flow 55 
to the forming fabric 64. A dewaterlng vacuum box 65 Is associated with the forming fabric which Is 

i supported by a plurality of large rolls 66 and a plurality of smaller rolls 67. A fine mesh fabric 68 kiss 
contacts the forming fabric 64 end accepts, with the aid of vacuum plckbox 69, a formed web carrying It 
as Indicated by the arrows past vacuum dewatering box 70 and through the through-dryer 7 1 . The 

60 through-dryer Is schemetlcelly Illustrated end may be of the type In which an open circumference roll Is 80 
supplied with heated air from e hood in such manner that the heated air passes through the web to the 
Interior of the roll, or may be so arranged that the heated air Is supplied internally of the roll to pass 
through the surface of the hood. The fine mesh through-drying and Imprinting febrlc Is suitably 
supported by a plurality of rolls 72 of small diameter end a plurality of somewhat larger rolls 73 

66 arror»o*d to ooufto traoklno movom^nt of rh» fohrlo In known manner. 65 



05/25/00 18:54 REEDFGX * 312 321 4299 NO. 572 P006/017 



GB 2 006 296 A 



One roll 73 ts the press roll for urging ihe fabric 68 and web 74 thereon to the surface of the 
Yankee dryer 75. A nozzle 76 provides for o spray of adhesive and a creping blade 77 is arranged to 
crepe the relatively dry web from the dryer. The creped web la tensloned by roll 78 and reeled at 79. 

A web may be produced whh the equipment of Figure 5 to provide 8 double layer web or removel 
6 of the divider 61 permits a single layer web to be formed. 5 

Figure 6 Illustrates a two-ply sheet 80 formed of webs 8 1 . 82 each of which Is produced in a 
machine as illustrated in Figure 6 having a fine mesh fabric 68 and which sheet has been edge crimped 
as at 83 to securely retain the piles. 

Figure 7 Illustrates a two-ply sheet 85 made of webs 86 of a single furnish in equipment similar to 
1 0 that of Figure 6 but In which the -fabric 68 is a relatively coarse mesh fabric having a count of 40 by 48 1 o 
with 1920 openings per square inch. 

The following Examples 1 to 4 Inclusive Illustrate the effect of using a relatively fine mesh 
impression and transfer fabric as compared to a relatively coarse mesh Impression fabric In producing a 
kitchen towel product form from a through-dried base web. Through-dried toweling baae web material 
16 was manufactured from a single furnish. In one instance s coarse transfer end Impreeelon fabric 31 x25 15 
mesh with 77 6 openings per equere Inch end In e oecond case e relatively tine transfer end Impression, 
fabric of about 78x72 mesh with sbout 6616 openings por square Inch ware ueod to produce the base 
webs. All machine conditions other than the fabric mesh were held as constant es possible. The use of 
the coarse mesh fabric simulates a prior ort procedure for the manufacture of base webs while the use 
20 of the fine mesh fabric demonstrates the advantages of the present Invention. In this comparison 20 
through-drying took place on one fabric In each Instance and the web was then transferred to the test 
fabrics for transport to the dryer (Figure 1). 

The two through-dried toweling bsse choots produced were then each convened to finished rolls . 
of towels by two different processes and tested In a paired comperison against a leading commercial 
26 towel obtained at a retell store. 25 

m 

EXAMPLE A 

A continuous web of paper was manufactured (Rgure 1) at a speed of about 2500 fpm from a 
furnish consisting by weight on an air dry basis of 62.5% northern softwood kraft, 20.896 northern 
hardwood kraft. and 1 6.7% machine broke of the softwood and hardwood. Approximately 0.9% Parez 

30 NC631. purchased from American CyanamJde, a resin which provides both wet and dry strength, and 30 
0.6% Kymene 557 of Hercules Chemical Company, a commercial wet strength resin, was added to the 
furnish InThepulperforwet and dry strength control. Bnd the pulps and whlta water system we ro adjusted 
to 6.5 pH with muriatic add. The mixed furnish was lightly refined end supplied to a tissue mechine 
equipped with e forming section as In Figure 1 . The dewatering section and pre-Yankee through-drying 

35 section, the transfer and impression section and Yankee dryer were also as In Rgure 1. 35 
The tissue web 44 (Figure 2) was formed between the two fabrics 1 and 1 0 at a target dryer basis 
weight of 12.0 lbs/2880 ft 2 In the forming 6ectJon at 9 {Figure D.The febrics 1 and 10 were 
conventional commercial fabrics. The formed sheet was further dewatered while on the Inner fabric 
using vacuum boxes 1 5. 1 6 and transferred to through-drying fabric 1 9 by means of a vacuum pickup . 

40 shoe 1 8 operating et 8 ff Hg vecuum. The consistency Immediately after the transfer was 27.7%. The 40 
moist web 44 was predried on tho through-drying fabric by pulling heated air through the web and 
through-dryer eupportlng febrlc 19 to e fibre consistency of 80%. The partially dried web was then 
transferred to polyester fabric 27, carried between the fabric runs 34. 35 to the Yankee dryer pressure 
roll 3 1 , and pressed egelnet end transferred to the Yenk€o dryer et e pressure of 200 pli by e 40 PbJ 

45 hardness rubber covered roll 3 1 ectlng through the fabric 34 and moist web 44 to the Yankee dryer 36. 46 
A minimum amount of creeping edheslve consisting of en aqueous eolutlon of polyvinyl alcohol and a 
small amount of tetra-sodium pyrophosphate was sprayed onto the Yankee dryer immediately ehead of 
the pressure roll nip Bt roll 31 to control adhesion of the moist web to the Yankee dryer. 

The Impression and transfer fabric 27 is e tour-shed twill weave polyester fabric having 78 

60 meshes/Inch In the mechine direction and 72 meshes/Inch In the c/oea machine direction (5616 50 
openings per square Inch). The warp and shuts wires were 0.0079* in diameter and the fabric was 
lightly surfaced by eandlng on the Impression side. The Impression fabric knuckles were estimated to 
compact about 20% of the web surface. 

The moiet web 44 adhering to the Yankee dryer 36 was then dried to a final dryness of about 95% 

66 creped from the surface of the Yankee dryer by blade 37 and wound Into rolls on the reel at 40. The 56 
creping blade 37 was ground with s 10° bevel end was held against the dryer 36 to maintain a creping 
pocket of about 80°. The ratio of yankee dryer speed to the reel speed was maintained at about 1.30 
resulting in a finished bsse web hovlng about 30% residual stretch. 

The through-dried base web having a basis of obout 1 2 lbs/2880 sq. ft. end hoving the physical 

60 properties shown In Table 1 was then converted Into finished kitchen towel product forms using two 60 
different embossing patterns and employing converting processes as follows: 



EXAMPLE 1 

A sheet 48 (Figure 3) was produced by first separately embossing two webs of the base sheet 
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10 



16 



20 



,0We '£ 2^ «.£:?•*. wave patterns « M oppoeh. d.rec^ JS J-* Thfi 
. V*V ~* «nri iVi« ndhaslve used wac an aqueous dispersion of polyvinyl ecewe, me 
ttt&£Z^™^™« . 1 v'w.dth. PMC properties of the finished 

10 towels are shown In Table H 

EXAM Tho e im 8 base w.bs utilized In Example 1 were convened to e finished towel product form using 
» dHf erlnt towel coveTZ proces. end embosslnfl panem. 1h» convert^ process .3 termed frequently 

with the results also ea shown In Teble II. 

26 E ^ M Another base web was produced similar to that of Example A except that the transfer and 26 
lmpr.il!!! Sic ^waa^eurfecad aeml-tw... weave fabric Identified as of 31 *25 mesh (775 o P en,n 9 s 

Pef S VuVnlsh C a2dltlves end operstlno conditions were maintained as closely as possible : «o the _ 
conditions use In the production of the base sheet for Examples 1 Er 2 except 
30 fabric! The mach.ne was opereted at 2600 fpm and *^«Zffi*g^£££g^ 

35 woSc "nto N IS in 'he sam. rn^nne, as shown In Examples 1 and 2. Physical char.ct.nat.ca of the 
base web ere shown In Table I. 

^ AM Th L a E b«e web of Example B wes converted to finished 1 00 sheei count two-ply web towel rolls in 
e manner £mS to that of Example 1 . The physical properties of the towels are shown In Table II. 



30 



35 



40 TtasI web of Example B was convened to finished 1 00 sheet count two-ply web towel rolls In . 
manner Identical to that Example 2. The physical pyrites of these towels are also shown In Table II. 



40 



TABLE 1 
TENSILE STRENGTH (1 PLY) 



ABSORBENCY 
20 PLY BULK 



Finished 
Baal 6 Weight 
Lbs/ 2880 Ft 3 



Grama/3" Strip 



MD Stretch CD 



Wet 
CO 



Rate CAP 

Sec. Gm/Gm inches 



Fine Mesh 
Base Sheet 
Example A 

Coarse Mesh 
Base Sheet 
Example 6 



15.8 



15.9 



1375 



1270 



*29.8 1135 240 2.4 



30.7 



1090 



245 



2.2 



7.5 0.156 



7.7 0.181 



The calculated bulk density of the base web of Example A Is 2 2 9™. J£'^ AwF** 46 
45 of 220 grams par sou.ro inch while the crepes 8 
0 «retch; this is in eonxreat .o a bulk density value of 1.93 for the coarse prior en meic 
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which exhibits about 37 crepes per Inch at 20% stretch on the seme adjusted basis. Crepes per Inch are 
related to the residual etretch characteristics of the web and, therefore, the data are stated on the basis 
of crepes per Inch at a standard stretch of 20%. The 20% level Is chosen because most commercial 
tissue is marketed fit a 20% etretch level. 

TABLE II 

Phyaloal Properties of Towels 
Examples Ccmrn«#clally Made 

12 3 4 Throupjidrled Towel 



Base Webs 


Ex. A 


Ex. A 


Ex.6 


Ex. 8 






6acl a Weight Lbfi/2860 


29.1 


29.8 


29.5 

• 


30.5 


30.9 




Tensile Strength — 
Qma/3»-Mf>Diy 


2130 


2585 


2400 


2516 


2380 




Tensile Strength - 
Gm$/3°rCr>0ry 


1710 


2045 


1710 


2150 


1970 




Tensile Strength - 
Gms/3"-CD-Wet 


S25 


496 


416 


476 


660 




% Stretch - MO 


19-8 


22.6 


17,5 


21.9 


23.1 


■ 


Absorbent Capacity 
Qms H^/Gm Fiber 


6.1 


6.2 


7.2 


6.1 


9.1 




Absorbent Rate - Seconds 


3.0 


2-4 


2.0 


2.2 


3.7 




H«nd|e-0«Meter-MD 


3.0 


4.2 


3.0 


3.9 


5.4 




Hsndle-O-Meter-CD 


7.0 


10.2 


. 7.2 


13.8 


9.0 

4 





10 



The following Examples 5 and 6 Illustrate the effect of using a fine mesh, through-drying, trancf er 
and Impression fabric 66 to produce a through-dried facial tissue product form and compare It to a 
through-dried faciei tissue produced using a plain weave coarse fabric of the prior srt us a through- 
drying and impression fabric. The comparison Is not a stria one es e high quality virgin furnish was used 
to produce the fecial tissue made by the simulated prior srt process while the fine mash febrfc womple 
was medo with about 60% secondary fibre in the furnish end was a Isyered product es described In co- 
pending Application Serial No. 628,729 filed August 29 f 1977. 
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EXAMPLE 5 

A two-layer web was formed using en inlet equipped with a flexible divider that kept the two 

1 6 different stock supplies .operated until they were formed as shown in Figure 5, The web war formed ot 
a total dryer basis weight of 7.0 lbs/2860 square feet at about 75 fpm. The basis weight of the layer 
which lay adjacent to the Yankee dryer surface end the craping blade 77 had a dryer basis weight of 4^0 
lbs/2880 square feet. This leyer was made up of a furnished consisting of 76% northern softwood krsrt 
and 25% northern hardwood kraft which had been lightly refined end contained 0.5% of a conventional 

20 wet strength resin. Kymene 667. a product of Hercules Chemical Company The oppeshe fibre Mayer 
consisted of 100% pre-processed secondsry fibre and had a dryer bests weight of 3.0 »b*/2680 rr 

The formed two-leyer web was dewatered to ebout 20% consistency on the forming fabric 04 
with vacuum boxes end transferred to febric 68 through the aid of vacuum shoe 69. Fabric 68 waa a 
polyester fabric, monofilament, of 76x72 mesh ee In Example A. Hot air at about 1 60°F was then 

26 blown through the web eupported by me through-drying febric 68 until the web reached a consistency 
of 75 to 80%. The moist web was then presoed against steem heated dryer 7 5 by a solid rubber covered 
pressure roll 73 prising egelnst the febric end web at 1 80 pli end thereby transferring the web to the 
dryer. A small amount of a solution consisting of polyvinyl slcohol. Crepet/ol 1 90 and phosphate were 
©preyed on the dryer surfece through spn*y head 76 to assist In the transfer end give enough .web 

30 adhesion for good creplng. The web was then dried to about 6% moisture, creoed off of the dryer 
surface and wound Into e roll. The dryer speed wes 76 fpm end the engle of the cr eplng 
ebout 90°.The through-dried base sheet 81 was then piled together with a slmi ar web 82 with the 
dryer sides turned outward and calendered at 300 fpm at 76 pll In e rubber-steel nip end 100 pll in e 
steel to steel nip. The calendered two-ply product wes then edge crimped, slit. I nterfolded. compressed 

36 and boxed Into 200 sheet count white unlabeled facial tlexnje boxes. The phys.cal properties of the 
fecial tissue were teited with the results shown in Table III. 



16 



20 



25 



30 



36 



05/25/00 18:55 REEDFAX * 312 321 4299 



NO. 572 P009/017 



GB 2 006 296 A 



E^C^^IvlPLE 6 

A paper web wee formed using ihe seme experimental equipment as that of Example 5 except thet 
the web we* formed from a single layer of virgin furnish chemical pulp and a relatively coarse through- 
drying end Impression fabric of a mesh of 40x4B was used rather than the fabric. Tne furnish consisted 
of 75% northern softwood kraft and 25% northern hardwood kraft. Tho mixed furnish was lightly refined 
and had 0.3% wet strength resin added to It. The web was formed at e dryer basis weight of 7.0 
lbs/2880 ft* and dewetered with va cuum boios on the forming section to about 20% consistency. It 
was then transferred by meanB of vacuum to the 40x48 through-drying and Impression fabric where it 
was further dried to 75% to 60% consistency by passing hot air at 1 60—1 70°F. through the web and 
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10 fabric. ... . . , 

The moist web 86 was then pressed against a steam heated dryer by a solid rubber covered 
procaure roll pressing against the fabric end web at 1 80 pll end transferring the web to the dryer. A 
smell amount of a solution consisting of 0.2* polyvinyl acetate. 0.6% Crepetrol 190 end 0.1% sodium 
phosphate wee sprayed on the dryer surface to assist In the transfer and given enough sheBt adhesion 

1 6 for good craping. The web 86 was then dried to about 5% moisture, craped off of the dryer surface and 1 B 
wound Into a roll. The dryer apeed was 70 fpm end the angle of the creplng pocket was 80 to 30*. 

The through-dried base sheet 85 was then plied together with the dryer sides turned outward and 
calendered at 300 fpm at 30 pll In a rubber-steel nip end 60 pll In e steel-to-steel nip. The calendered 
two-ply product wbs then edge crimped. Jilt as Ofolded. The physical properties of the facial tissue are 

20 Hated In Table III 

TABLE III 
Physloal Properties 
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Basle Weight lbs/2860 ft a 

Tonsils Strength 

ame-machlno direction 
cross direction-Dry 
cross direction-Wet 
% stretch 

Subjective Softneee 

Subjective Smoothness 



Ex. 6 


Ex. e 


Commercial 
Code 0 


Tissues 
Cod© U 


16.5 


16.4 


16.4 


19.9 


11M 
555 
115 
9 


1716 
500 
140 
6 


1455 
370 
85 
14 


1090 
595 
160 
20 


6.0-6. S 


S.5-6.0 


5.0 


S.0-6.0 


5.0-6.0 


5.0-6.0 


4.5 


6.5 
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E ^nTther 7 compari B on made is that of a through-dried two-ply bathroom tissue produced with webs of 
the fine mesh 78x72 febrlc and virgin furnish end consumer use Tested agomsi a leading commercially 
Droduced two-ply bathroom tissue. . , . 

A continuous web of peper was manufactured et a speed of 2300 fpm from a furnish consisting of 
50% northern softwood kraft. 33.3% northern hardwood kraft and 16.7% machine broke. 0.1% optlcel 
whitener and 0. 1 % sodium phosphate was added lo the pulpor and the furnish wss hghtly refined. A web 
was formed et a dryer besis weight of 7.3 lb*/2880 ft 1 on a tissue machine as In Figure 1 1 .The - omt 
forming fabric 1 end the Inner or dewaterlng fabric 1 0 were conventional polyester forming febrlcs. The 30 
formed web carried on the underside of the dewetering fabric 1 0 wes then vacuum dewetered end 
transferred to a through-drylng unit 24. The transfer was made with .the .eld of a «^e 18 
operating, at about 3.8" Hg vacuum to a coarse commercially available through-drying fabric 1 9 oj e 
mesh of 31 x25 (775 openings per square inch). The fibre consistency after transfer was about 25%. 
3S The web on the through-drying fabric 1 9 was then further thermally dried by pulling hot air through the 35 
^ web end supporting fabric and transferred with the aid of a vacuum roll 29 to a lightly surfaced fine 
mesh transfer and impression fabric of a 78x72 mesh {561 6 openings per square inch}. Tho 
consistency immediately before the transfer wes 85.2%. The moist web carried by the flne transfer 
fabric was then Impressed on ths surface by a Yankee dryer by a rubber covered 40 P&J hardness 
40 rubber covered roll at pressure of about 200 pli. A minor amount of crep.ng adhesive ccns.st.ng of 40 
Crepetrol 1 90. Cynol end tetresodlum pyrophosphate was apreyed onto ths Yankee dryer surface 
Immediately ahead of the pressure roll nip in order to control adhesion for creplng. The web was then 
dried to 3.6% dryness, creped from the surfece of the Yankee dryer end wound Into rolle on the reel. The 
creplng blade was ground with s 10° bevel end was held against the dryer so as to maintain a creplng 
4B Docket of about 80°. The crepe ratio was 1.1 7. thet Is. about 1 7% sirotch. 4b 
The throuflhKJried bathroom tissue was tten plied together with the dryer sides turned outward, 
calendered at 10 oil In e rubber-steel nip end 10 pll In e ateel-to-steal nip. end wound .nlo e roll.The 
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two-ply roll was then converted Into 380 sheet count two-ply bathroom tissue and scented with alight 
fragrance. 

Physical properties of tha bathroom tissues as compered with a standard commercial produced 
product os shown In Table IV. 

TABLE IV 
Physical Properties 



Commercially 
Example 7 Produoed Product 



Roll Weight O.D. (gms) 
Boll Diameter (Inches) 
Dry TensNe-MD 
(gm/3 lnch)-CD 
% MO Stretch 

Bulk (In/20 ply) 

Absorbent Rate (sec.) 

Finished Basis Weight (lb/2880 ft*) 

Subjective Softness 

Subjective Smoothness 



137.2 

4.64 
1115 
620 

14 
.0B6 

1 

17.3 
6.5 
4.5 



140.9 

4.64 
1070 
646 

17.5 
.086 
2.8 

17.5 
6.6 
3.B 
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EXAMPLE 6 

A base web suitable for two-ply bathroom tissue was made by a process very simitar to ihac ol 
Example 7 except that a finer mesh transfer and Impression fabric was used. A tissue machine as in 
Figure 1 was used to produce a continuous web of creped Tissue at a Yankee dryer speed of 2300 fpm. 

1 0 A lightly refined furnish consisting of 62.5* northern softwood kraft, 20.8% southern hardwood kraft, 
and 1 6.7% machine broke was employed. Tho web was formed at a dryer basis weight of 7.1 lbs/28B0 
ft 2 one tissue machine as shown In Figure 1 . The outer forming fabric 1 end the inner or dewetering 
fabric 10 were conventional polyester forming fabrics. The formed web carried on the underside of the 
dewBtering fabric 1 0 was then vecuum dewetared end transferred to through-drying unit 24 with the 

1 5 aid of a pickup shoe 1 8 operating at about 4.5' Hg. vacuum. The transfer was made to a coarse 

commercially available through-drying fabric 1 9 of a mesh of 31x26, that Is. 775 openings per square 
inch. The fibre consistency after transfer was about 22.5% The web on the through-drying fabric 1 9 was 
then further thermally dried by pulling hot air through the web and supporting fabric. Than transfer was 
made with the aid of e vacuum roll 29 to e fine mesh transfer and Impression fabric having 63CO 

20 openings per square Inch, that is, of a 92x70 mesh and with filament diameters of about 0.006 Inch. The 20 
consistency immediately after the transfer was about 89.0%. The moist web carried by the transfer 
fabric was then Impressed on the surface of a Yankee dryer end dried and crepad In the manner 
described In Example 7. The craping blade In this case was ground with a 5° bevel and was held against 
the dryer to maintain a creplng pocketof about 85°. Despite the finer fabric mesh, the bulk at 

25 comparable strength and basis weight was about the same as a similar product made with a fabric 25 
having 5616 openings per square Inch ae shown below. 



Openings per 
Square Inch 
Impression 
Fabric 



MD 
Tensile 

2 Ply 



% Stretch 



CD 
Tensile 
2 Ply 



Finished 
Basis 
Weight 



Dryer 
Basis 
Weight 



20 Ply 

Bulk 



5340 
5616 



1162 
1244 



21.6 
26.9 



42B 
532 



9.2 
9.1 



7.1 
7.1 



,138 
.142 
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The following tests were employed In securing the data set out hereinbefore. 

The tissue softness determination Is a subjective procedure In which experienced operators grade 
samples against a standard and Involves the effect of limpness and surface texture. Grading is on the 
basis of a scale of i to 7 with the number 7 representing the softest 
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The tissue smoothness Is also determined on e subjective bsels by experienced operator, egain,, 3 
. an rf.^%^m«lns movlnn the hend over the sheet both with end egalntn the crepe and further 

which the hfcher numbers Indicated the smoother sheet, the number 8 being assigned to the most g 

5 9m01 rie C ebsorbent rate Is datermlned by stapling 40 piles of the sample web or sheet together at each 
com.™' dropping the composite flat on the water with points erf the staples m the ano 
Zed torn the't'me of contact with the water until It Is completely ™™ d ° u '-^ 
reported ee the sink time or time to completely wet out measured In second, to the nearest tenth ^ q 

,0 ascend. , u me8(ture(J M . Bn tiallv by Immersing a weighed 4* *4' aample , Irv water 

a« teniwo ply Sheets on a platform. A three Inch dl.meter cylinder loaded at 220 gmeVaa. Inch Is 

i™-h h» t nmrmrtmetelv 70 crepes per Inch end a pressed knucWed aree of ebout 20—26% of the tissue 
!Sace Z abSe cy S such sheet, I, greater then Thet of conventionally pressed ti«ue. end 
-nSmetee Ztof through-dried tissues of the an while yet hevlng a greeter crepee per Inch which 

*>ftne,s. end eleo hevlng a bulk density comparable to that of through- 
•> c Efi^a Fm example at about 90 crepes per Inch the web absorbency hae a rating of about 6 to B 25 

2E £Stt£lSR££i for a muc'h more coeme.y ^^jSJSSSSSr 
per Inch end the bulk densities of the two webs are very needy me «»me. Apparently such 
characteristics present a tactile response which favours the finer crepe product. 

CLAIMS production of a smooth tissue having a basis w«l H ht. uncreped of between 30 

30 about 6 tnd 2Tpou^ds pe P r 2880 sq. ft comprising the stepa of wet forming a paper web of wood pulp 
mZ In Jhf eubatamlel absence ofpreooure to minimize Interflbre bonding, through-drying the formed 
15 preyed we ^t?e lb a conslstenSr In .he range of about 40% to about 90% c-rrving the « .through- 
driedwrt on Z ^printing and transfer fabric having between about 4900 and 81 00 openings pe 

wed on b i v » , ^ , h ^p,,,. , mo the web , 0 provide bonded zones end 35 

35 K5 ^S^M^S*. .ones while continuing drying of *j- web end crep lngthe 
bond.d web to provide e web of et least ebout 70 crapee per Inch and having e high degres of 

Sm0 °2. A process ee claimed in Claim 1 In which the wet web is t^Uflh-drled on one ^ ric ^ then 
40 transferred to the Imprinting and transfer fabric at a fibre consistency In the range of ebout 40-90% for 40 
ImDrintlnp of the knuckle pattern ofthefebrle and creplng. . c ._j, c 
3 A creped tissue peper web having a basis weight In the renge of between ebou 5 and 26 
pounde per 2B00 sq. ft. and a knuckle pattern occupying between ebout 20 and 25% of the web surface 
area aeld knuckle pattern being that of en imprinting fabric heving greater than 4900 openings per 

as BouBro Inch end less than ebout 8100 openings per square Inch. . . . ... _ 

45 square . ncn e^o ess ^ ^ ^ ^ g h ^ knuck|8 pattof „ wat 0< 8n imprlnt.ng 

fabric *™ l ^J£*l**™bah\ei™<i In Claim 3 in which the knuckle pattern is that of an Imprinting 

to ^"^ 1 "^iV2al«ilhlv aa hereinbefore described with rtf.renc. to any of Figure, 2 to 50 
4 Bend 7 of the eccompenylng drawings or with reference to any of the Exem^ee. 

7 A process for the production of e tlaaue paper web substendelly aa hereinb efore d.scrlbed. 

.*«.«» to H» M.I-V. Stse-emry OffV. bv *• Co«Wr Prw. Us***- fee. * ** °"~ 
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